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.2013.04Abstract Introduction: In August 2011, the ﬁrst cohort of students at the University of Botswana
School of Medicine (UBSOM) began their third year of undergraduate medical training. As part of
their 2011–2012 curriculum they each completed a 10 week rotation in Emergency Medicine (EM),
involving problem based learning (PBL) sessions, maintenance of log books, case presentations, and
clinical time at the Emergency Centre (EC) of the main tertiary referral hospital in Gaborone, Prin-
cess Marina Hospital.
Methods: Since EM rotations are often undertaken in the ﬁnal year of medical training, students
were given an anonymous voluntary survey to study the effect of an EM experience in their ﬁrst
clinical year of training. A 5-point Likert scale was used to evaluate learning opportunities and
the overall EM experience. Students described which procedures they had observed or performed
in their rotation. The survey concluded with open-ended questions seeking additional feedback.
Results: These were very encouraging for both early exposure to EM and the PBL approach. More
than 90% of students agreed or strongly agreed that they felt more conﬁdent in clinical settings,ergency Medicine, School of
ivate Bag 00713, Gaborone,
(M. Cox).
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158 M. Cox, A. Chandraimproved their clinical decision making process, and found the PBL model to be effective over the
rotation. 22 different procedures were observed in the EC with 100% observing venesection and
plaster applications. 14 different procedures were performed with 83% students performing vene-
section and over 65% performing chest compressions and venous cannulation.
Discussion: It is hoped that this study will provide valuable practical information about undergrad-
uate EM learning in a PBL based Medical School within Sub Saharan Africa that can be replicated
across other medical education institutions throughout the region.




EducationAbstract Introduction: En aouˆt 2011, la premie`re cohorte d’e´tudiants a` l’e´cole de me´decine de
l’universite´ du Botswana (UBSOM) a entame´ sa troisie`me anne´e d’e´tudes en me´decine. Dans le
cadre du programme 2011–2012, chacun des e´tudiants a effectue´ un stage de 10 semaines en me´de-
cine d’urgence, en suivant des sessions d’apprentissage par re´solution de proble`mes (ARP), ce stage
leur permettant de se familiariser avec la tenue de journaux, les pre´sentations de cas et de passer du
temps aux urgences du principal hoˆpital tertiaire de re´fe´rence de Gaborone, l’hoˆpital Princess Mar-
ina.
Me´thodes: Les stages en me´decine d’urgence e´tant souvent re´alise´s au cours de la dernie`re anne´e
des e´tudes en me´decine, les e´tudiants ont participe´ a` une enqueˆte volontaire et anonyme aﬁn d’e´tu-
dier l’effet d’une expe´rience en me´decine d’urgence au cours de leur premie`re anne´e de formation.
Une e´chelle de Likert en cinq points a e´te´ utilise´e aﬁn d’e´valuer les opportunite´s d’apprentissage et
l’expe´rience ge´ne´rale en matie`re de me´decine d’urgence. Les e´tudiants ont de´crit les proce´dures
qu’ils avaient observe´es ou re´alise´es au cours de leur stage. L’enqueˆte s’achevait sur des questions
ouvertes dans l’objectif de recueillir des commentaires supple´mentaires.
Re´sultats: Les re´sultats se sont re´ve´le´s encourageants tant en termes d’exposition pre´coce aux ser-
vices d’urgence qu’en termes d’approche par ARP. Plus de 90% des e´tudiants afﬁrmaient avoir
davantage conﬁance en eux dans un environnement me´dical, que cela avait ame´liore´ leur processus
de prise de de´cision sur le plan me´dical, et trouvaient que le mode`le d’ARP e´tait efﬁcace dans le
cadre du stage. Les e´tudiants ont pu observer la re´alisation de 22 proce´dures aux urgences,
100% d’entre eux ayant pu assister a` une phle´botomie et a` la pose d’un plaˆtre. Quatorze proce´dures
diffe´rentes ont e´te´ re´alise´es, 83% des e´tudiants ont pu re´aliser une phle´botomie et plus de 65% ont
re´alise´ une compression thoracique et ont pose´ une voie veineuse.
Discussion: On espe`re que cette e´tude fournira des informations pratiques pre´cieuses sur les e´tudiants
en me´decine d’urgence dans une e´cole de me´decine base´e sur l’ARP en Afrique subsaharienne, qu’il
sera possible de reproduire dans d’autres institutions d’enseignement de la me´decine dans la re´gion.
ª 2013 Production and hosting by Elsevier on behalf of African Federation for Emergency Medicine.African relevance
 This paper describes an African Medical School undergrad-
uate curriculum that includes emergency medicine.
 All African medical students can beneﬁt from emergency
medicine training.
 Feedback provided by students on their emergency medi-
cine experience help improve the curriculum.What is new?
 Problem based learning model utilized to design emergency
medicine curriculum in Botswana.
 Early emergency medicine clinical exposure for medical stu-
dents is beneﬁcial.
 Medical students respond positively to emergency medicine
key concepts and scope of practice.Introduction
The University of Botswana founded the country’s ﬁrst medi-
cal school in 2009. In 2011–12, the ﬁrst cohort of 36 medicalstudents, during their third year of study, completed a 10-week
rotation in Emergency Medicine (EM). Their ﬁrst 2 years of
undergraduate study were focused on basic medical sciences,
so this third year marked their transition to study in a clinical
setting. The students were split into groups of 9 and completed
rotations in emergency medicine, internal medicine, paediat-
rics, and family medicine. During their EM rotation, they were
supervised by EM specialists and residents at Princess Marina
Hospital Emergency Centre (EC) – the major referral Hospital
in the capital city, Gaborone.
The University of Botswana School of Medicine (UBSOM)
curriculum follows a problem based learning (PBL) model,
and this approach was incorporated into the EM rotation.
Each rotation group of nine students was divided into three
smaller groups of three students, and each sub-group was as-
signed clinical shifts in the EC supervised by EM specialists
or EM residents. They were encouraged to interview and
examine patients, develop a differential diagnosis and manage-
ment plan, present them to their supervisor, and be involved in
procedures as they were available. Students kept logbooks of
patients seen and procedures observed and performed. For
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ing objectives around that subject. For example, learning
objectives around a ‘‘chest pain’’ presentation might involve
listing the differential diagnosis, outlining the ECG ﬁndings
associated with cardiac ischaemia, and describing the risk fac-
tors associated with coronary artery disease.
During each 10-week rotation, EM faculty and residents
coordinated a PBL based curriculum covering 10 common
emergency medicine topics. These were acute abdominal pain,
altered mental status, wound care, simple fractures, chest pain,
dyspnoea, seizures, sepsis, toxicology, and approach to trau-
ma. Each week, students would meet together to present a case
based on that week’s assigned topic. They would determine
learning objectives around that topic and then develop a plan
to investigate the objectives over the course of the week. At the
end of the week, they would meet with an EM faculty member
or resident (PBL facilitator) to present their case and the out-
comes of the learning objectives. The PBL facilitator would
comment on the presentations and provide a formal, standard-
ized PowerPoint lecture on the topic. During the course of the
year, EM faculty also coordinated workshops on suturing and
plaster application for all third year students.
After completing all four rotations, all 36 third-year stu-
dents came together for a 4-week block of lectures. A survey
was administered to them at that time to evaluate their emer-
gency medicine learning experience.
A 10-week EM experience is an uncommon feature in med-
ical education in the developing world. In countries with estab-
lished emergency medicine systems, most undergraduate EM
education is usually performed in the ﬁnal years of medical
school.1 UBSOM EM faculty developed a simple survey to re-
cord and analyse the experiences of these students as they par-
ticipated in this innovative rotation undertaken over their ﬁrst
year of clinical training. The aim of the survey was to record
the students’ impressions of emergency medicine and the effec-
tiveness of the PBL approach, log books, and procedure train-
ing. It was hoped that exposure to acute clinical presentations
in an emergency department setting early in their undergradu-
ate training would positively affect their understanding of pa-
tient care.Methods
After analysing the key objectives for the EM curriculum, a
written survey of 22 questions was generated. The questions
used a 5-point Likert scale with the options of ‘‘strongly dis-
agree, disagree, neutral, agree, and strongly agree.’’ These
questions covered organization of the rotation and the stu-
dents’ learning and clinical decision-making experiences. The
survey also included a list of common EM procedures and stu-
dents selected which ones they had observed and/or per-
formed. The ﬁnal section contained four open-ended
questions giving students an opportunity to comment on their
experiences learning EM in Botswana.
Ethics approval was obtained from the University of Bots-
wana Ofﬁce of Research and Development prior to conducting
the survey.
The survey was conducted during the common ﬁnal block
of lectures when all students were present. Students completed
a consent form indicating that the survey was voluntary, anon-
ymous, and would not affect their ﬁnal grades. Results wereentered and analysed in an excel spread sheet (Table 1 de-
scribes the survey questions).Results
29 students out of 36 completed the entire survey (80.6% re-
sponse rate), an additional 3 students left question 12 blank,
and 2 students left question 13 blank. 94% (34/36) of the stu-
dents completed some part of the study.
Responses to questions on the EM learning objectives were
highly positive (see Fig. 1). 79% and 86% respectively strongly
agreed or agreed that the learning objectives were both fair and
achievable. 72% agreed or strongly agreed that the EM log-
book was helpful during their rotation. Regarding the length
of the rotation, 24% disagreed, 24% were neutral, and 31%
agreed that 10 weeks were the appropriate time frame.
Fig. 2 outlines responses to questions regarding the style of
learning in during the rotation. The EM learning experience
was generally ranked highly agreeable to the students. Nearly
90% of the students agreed or strongly agreed that EM
encouraged them to take their own initiative and over 90%
agreed or strongly agreed that PBL and EM were an effective
combination.
76% of those surveyed strongly agreed or agreed that their
knowledge of basic medical sciences was enhanced by experi-
ence with EM; and 79% of students agreed or strongly agreed
that they understood the core ED concept of triage.
Emergency departments around the world are notoriously
stressful and fast paced environments, especially for students.
Nevertheless, 66% of those surveyed agreed or strongly agreed
that the EC was a good learning environment, with only 14%
in strong disagreement.
There was an enthusiastic student response regarding pro-
cedural experiences gained during the EM rotation. 79% of
students agreed or strongly agreed that they had opportunity
to perform new procedures in this term.
22 different procedures were observed in the EC (Fig. 3)
100% saw venesection and plaster applications. Over 75% wit-
nessed EM Ultrasound, chest compressions, venous cannula-
tion, laceration repairs, urinary catheter insertions, fracture
relocations and abscess incision and drainage. 14 procedures
were performed by students, with 83% performing venesection
and over 65% performing chest compressions and venous
cannulation.
82% of students agreed or strongly agreed that 3rd year
students should learn procedures in EC; but only 68% had
the same responses to the statement that the procedures they
performed were appropriate for their level of training. Even
though many students wanted to learn procedures and felt it
was appropriate, few among them felt conﬁdent, even when
performing them under supervision.
Fig. 4 shows responses related to clinical decision making.
Over 80% of students reported positive responses regarding
improvements in patient care and conﬁdence in clinical mak-
ing. 72% of the students reported their EM rotation was a
valuable component of their third year curriculum.
The next questions of the survey asked about students’ per-
spective of EM in the future. It is interesting that although
these third year students received 10 weeks of EM training
75% agreed or strongly agreed that they needed further train-
ing in EM before graduation in 2014.
Table 1 Survey questions.
The ﬁrst questions ask about the organization of your EM rotation
1. The EM learning objectives were fair
2. The learning objectives for the EM were achievable
3. Using a patient logbook helped me with EM learning
4. 10 weeks is the correct length of time to learn EM in third year medicine
These questions are about your learning experience in Emergency Medicine
5. I was encouraged to take my own initiative in EM learning
6. Problem based learning using real cases from the hospital setting is an eﬀective way to learn in the EC
7. Seeing patients in the EC enhanced my understanding of basic medical science concepts
8. The EC is a good environment for 3rd year medical students to learn
9. I understand the concept of triage when applied to patients presenting to the EC
These questions ask about the skills you learnt in EM
10. I had the opportunity to see many new procedures in my EM term
11. I had the opportunity to do new procedures in my EM term
12. The procedures I performed were appropriated for my level of training
13. I feel conﬁdent in performing the procedures I learnt in EM
14. Third year students should learn by performing procedures on patients in the EC
The next questions are about Clinical Decision Making in the EM
15. I feel conﬁdent about performing a history and physical exam, forming a diﬀerential diagnosis, and making an initial management plan for a
stable patient presenting to the emergency department.
16. My clinical decision-making and diagnostic skills improved during my EM rotation
17. I was encouraged to ask questions in my EM term
18. Working with EC patients is a valuable experience for 3rd Year Medical students in Botswana
19. I need more EM training before I graduate as a doctor in Botswana
20. Before starting my EM rotation, I was interested in pursuing post-graduate training in EM in the future
21. After completing my EM rotation, I am interested in pursuing postgraduate EM training in the future
22. The key concepts and competencies of Emergency Medicine should be required knowledge for all doctors in Botswana
Final four ‘‘free text’’ questions
A1 How did your EM rotation aﬀect your medical learning?
A2 What are the beneﬁts and disadvantages of doing EM in 3rd year medicine?
A3 How would you improve the EM rotation for the next group of medical students?
A4 What were the key lessons you learnt in your EM rotation?
EM, emergency medicine; EC, emergency centre
Figure 1 Student responses to questions on learning objectives
in EM.
Figure 2 Student responses to questions about EM as a learning
experience.
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wana. The majority of them were not interested in EM post-
graduate training in Botswana before doing EM but after
the rotation the majority stated they would consider a future
EM experience. The last question in the survey had the highest
agreement for the entire survey. Ninety-three percent strongly
agreed or agreed that EM was a core competency for all doc-
tors in Botswana.The ﬁnal section of the survey had four questions for free
written responses. These responses provided a good summary
of the third year EM experience. Many students described how
their EM rotation broadened their clinical medicine experience
with varied presentations of common diseases. Seeing undiffer-
entiated patients presenting with only a chief complaint (rather
than a ﬁnal diagnosis) they remarked on the relevance of the
history and physical examination. Many students commented
Figure 3 Procedures performed and observed.
Figure 4 Clinical decision making.
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EM practice.
When asked about the advantages and disadvantages of
doing EM in their third year, many students responded that
rotation provided an opportunity to learn procedures (7 re-
sponses) and to be exposed to unique clinical scenarios (4 re-
sponses). Others responded that the EM rotation was
interesting and fast-paced. Students remarked that the rotation
was ‘‘never boring’’ and that they were excited to see patient
resuscitations: ‘‘I saw CPR!’’
The major disadvantage listed was that they felt they did
not have enough clinical knowledge to beneﬁt from their expe-
riences, with a few requesting that EM be moved to a later
phase of clinical training. A few had negative opinions of work
in the EC, writing that staff were ‘‘too busy to ask questions’’
and that experience was ‘‘traumatic at ﬁrst.’’
Despite the few main disadvantages described, the most
commonly used word was ‘‘more’’ when asked about future
methods of EM training. Ten out of the 29 responses requested
more procedural training, and many requested more supervi-
sion, more bedside teaching, and two students even asked for
more shifts.
When asked to outline the main lessons learned from their
EM rotation, 11 described the Airway, Breathing, and Circu-
lation (ABC) approach. Six described the importance of
triage and the concept of excluding life-threatening condi-
tions ﬁrst.Discussion
These results are encouraging for EM and PBL in Botswana.
The survey revealed that the students had a positive outlook
on the organization and learning objectives of their EM rota-
tion. Following their EM experience, more than 90% of stu-
dents supported the PBL approach and felt more conﬁdent
in their decision making in clinical settings.
Undergraduate EM is a relatively new part of most medical
school curricula, but is rapidly increasing worldwide. In 2004 a
survey of 125 US medical schools found that over 58% gave
medical students exposure to EM in 3rd year; 96% gave expo-
sure to EM in 4th year and 53% had EM rotations/teaching in
both 3rd and 4th years.1 Several Australian undergraduate EM
programs have been described with logbooks, an emphasis on
problem based learning and feedback opportunities from stu-
dents.2 South Africa has also recently developed EM under-
graduate and postgraduate training.3
There are little data differentiating or advocating better EM
teaching at third year as opposed to fourth year4 but many
studies and curriculum papers recognize the advantage of
fourth year students having more clinical experience and
knowledge. Our students were also divided over the timeframe
(10 weeks) and timing (during the 3rd year) of the EM experi-
ence, but highly enthusiastic in keeping EM in the undergrad-
uate curriculum with more than 90% agreeing EM should be a
core competency for all doctors in Botswana.
Some EM academics in the US have questioned why under-
graduate EM rotations are not more popular, as postgraduate
EM training is highly competitive and Emergency Departments
are highly beneﬁcial and comprehensive learning environ-
ments.5,6 Several components of the EM curriculum model are
unique to the specialty; including toxicology, forensics, and
environmental medicine, so foregoing an EM rotation could
lead to important knowledge gaps. EM rotations also provide
a ‘window’ into the wider health system, especially aspects of
pre-hospital care. EM faculty and staff can teach and model
effective team approaches to health delivery, as well as demon-
strate diplomatic and leadership skills in a clinical setting.
A small study in Australia showed EM rotations increased
students’ clinical management knowledge and conﬁdence in
their abilities and skills, but they overwhelmingly wanted more
structured teaching. Students preferred practical, interactive,
case-based and problem-based teaching.2 Other studies have
162 M. Cox, A. Chandrashown the use of PBL and student presentations, especially
with EM Faculty member presence, increases student discus-
sion and encourages feedback and evaluation over the course
of the rotation.7 Our study agreed with these ﬁndings.
Procedural training has also become a challenge of medical
education in recent years. A US study in 2005 looked at proce-
dural skills attained by medical students in 7 medical schools
and found that they were deﬁcient in many procedural skills.
20% of the medical students in their ﬁnal year had never
performed phlebotomy or intravenous cannulation and the
majority had never performed CPR.8 In a recently published
US study of over 200 4th year medical students in EM rotations,
students rated signiﬁcantly greater conﬁdence with assessment,
diagnosis, and management of the acutely ill patient after com-
pletion of their EM rotation; and they speciﬁcally reported in-
creased conﬁdence in procedural skills.9 In our survey UB
students stated they performed a wide range of procedures dur-
ing their EM rotation, agreed that the procedures were appro-
priate for their level, and reported increased conﬁdence in
their procedural skills. There were over 20 different procedures
observed and 100% of the students performed venesection and
application of plaster in their ﬁrst year of clinical exposure.
EM is a relatively new specialization and EM specialists are
particularly interested in promoting their specialty and encour-
aging undergraduates to pursue future EM training. Many EM
rotation feedback surveys in the US have not demonstrated a
correlation with choice of EM as a career after medical school
with increasing EM undergraduate exposure.1,9 This survey re-
vealed an increased interest in post-graduate EM training, an
encouraging ﬁnding since postgraduate EM training is also
in its infancy in Botswana.
Conclusions
The International Federation for Emergency Medicine
(IFEM) has stated, ‘‘Society has a right to expect that at the
completion of their undergraduate medical school training all
physicians possess the basic knowledge of emergency care
and the skills to manage common acute problems.’’10 Under-
graduate EM rotations provide an ideal environment for med-
ical students to develop into well-rounded, independent
practitioners. This is even more important in the sub-Saharan
African environment where they must learn to make time sen-
sitive decisions for undifferentiated patients with limited infor-
mation, investigations and diagnostic resources.
Our survey demonstrated that these future medical practi-
tioners of Botswana were able to learn EM in a challenging
environment, enjoyed their EM experience and gained conﬁ-
dence in procedural, diagnostic and management skills.
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Appendix A. Short answer questions
Test your understanding of the contents of this original paper
(answers can be found at the end of the regular feature section)
1. This study results suggest
a. All medical students should be exposed to Emergency
Medicine.
b. Emergency Medicine is best taught at an early stage in
medical school.
c. Emergency Medicine has unique aspects to medicine,
invaluable to students.
d. Emergency medicine teaching does not require a struc-
tured curriculum.
e. Medical students only require exposure to procedures
in Emergency Medicine.
2. An emergency medicine rotation for medical students.
a. Was found to be too difﬁcult and too stressful.
b. Was favourably received by the students surveyed.
c. Was considered inappropriate for third year medical
students.
d. Was discouraged by the authors
e. Was compatible with a problem based learning curricu-
lum.
3. Which of the following are correct regarding procedures
performed by medical students during their emergency
medicine rotations.
a. Over 20 types observed and 14 types performed.
b. 100% of students performed CPR.
c. 100% of students completed their rotation feeling con-
ﬁdent about procedures.
d. Students found procedural training to be beneﬁcial to
learning.
e. Students preferred not to learn procedures during their
clinical rotations.
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